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i 

X^tDM^Wl&ifil 0ciir'/Vs£t±3 Ocm'/VsKT, 
h- 9^ A'co?K®fS«®JE©ig«*« 5 VKTT»5 J: t & 

vs «±5cin'/vsKT. miiNmm»<ommh^> 

i>X^C0^m^i)^3 Ocm'/V s£<±l 0 Ocm'/V sfiA 

mil. mmm^±\zm^-^tir:ii^m\B\^t. ttiiBS«± 

taEa^WSR®»R h- 9 >>'X^'OSf»S** 0 . 4 cm^ / 

Vs £A±5cm=/Vs6AT, StlSt^^lHlSScDjiiK h v > 
v?X5'CD^lbS*i 1 0 0cm='/'Vs£H±3 0 Ocm'/Vs 

g98BH^-fno«affi«i«EE®}giii*<5ve;TS 

fiftIB H ^-l" A'*«S«ffi±©-5a»cS5JBg^nTVi.5 ;i t & 
[»^]S8] a^®^cD*f:ft^lt*t7 5iiiiiiK±l 7 Snim 

a^T^^B. 



(2) #^¥8-4 6 2 0 6 

2 

[«*JBi 1] »^h7>v'x^-e*sa&K»-r-5«* 
±tcs^^nfcH^-rA*36ie.;a:-5iRa^*sss^«L. 

fefil««l31^BfC*ViT. WIE H A*t»1S±CitS 

[W^JBl 2] Mf^:S4{c:IB«©aa«*^Blr:fet> 
T, tfrtHiB3ll©»Blh^>i;X3'*t350filTT?g^bfc 

B. 

i(? [K^Jl 1 3 ] fif 4 lCie«©l«a«*«BfC*Vi 
T, taE«fflI5IKOS^agh9>>'X5'<D:^!ija!*n oet 

•tf-SSEa^^^B. 

1 4] mim. 1 (ciE«<D%a^^$iB(:^v) 

ttrtHH^I-A'tOSi^Sg^Sc^t^SEll^t^^^Sc 
CDfPK)l/2£t±*^e. 1/2 5£tTT*-&CiS:!|$!S<i: 

Tstsas^Sfi. 

T. WIE««cD®«(trM-r?)SS^H5iiro®«[cDJt^*t7 
B. 

[|f^«16] tClBl(<0tKa^^^Bt'*5ti 
T, taiB h' A*i:Stfffi^)ai5I8S®IE«l*i 1 mnfiJlTTafe 

r t si^fst-rsjRass^^B. 

[it*:Bl 7] 1 (ciEf5cDjRa«S^^Blr*3Vi 

4^fr-5«ta«^^B. 

[»*JS18] »^5IUCfS«6®a!S^^^Bt*3Vi 

50 siitife!^®t-r-2>j0ta^*«B. 

1 9] 1 CE«Oi«a^^^BJc;feVi 

[M^ig2 0] M:^]«i lc8B«c©«ca«^£fi(r;&V) 

t-r2>*Ka«*^B. 

[iii*3B2 1] »Kh7>$;x3'Tiata&K»-r5^* 
± ic ^ nit K ^ -f A**^ e, 3S: 2>iRa«^^fi ic *5 v> 

®i»Mh9>5^X^'©X'r-yg^^ra*«3 H s«±l 2 « 
s£^T, WIEH^-f A*® h?>-:^X^'©X'f «>5^NfM*i 
0. 0 1 u sK±0. 0 3 sT?*-5C:a:&iI*ISfr-6«t 

a^^^Bo 

C«*J«2 2] »Rh7>-:^x^-rJKa?£ffi«i-r4^^ 

± fC S nfc H 9 -f A- S S MaSS^SB C :te 
T. *iIIE^^H^®}*Kh7>v'X^'®X'f s/f^^Md^ 
«? 16ws£AJi30«s |{rffil^jK@]iS®8fc«M^^fi!I 
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3 

*^0. 0 1 M s£t±0.03M sT*S;itSi|t®fr-5«9c 
[0 0 0 1] 

[0 0 0 2] 

Mh5>v'X^ (TFT) Rt^^mJCfcOKid^nsffi 

[0 0 0 3] i^mf<D\i^-(/'^^mm.±(o^mizmm-r 

TitSf»^-r« COG (Chip On Glass)ffi*<afeS. CO 

GSro— «}ttil$BBsp5-113574^fcfiS«SnTV55. 

[0 0 0 4] ^mf(o\iy^n<Dmm(o±x. 

W t LTttflT^g^^S, 1993^6^^6 ^-v'yS^ S 8 

h, 3 8 Q'^— v'Aif) 3 9 2-^— 5^ (1 9 9 3Internat 
ional Electron Devices Meeting Technical Digest, p 
P389- 392) lzmmff>mi!}^i>^, 
[0 0 0 5] 

Ttt, Massing® 3 X 
10 0 0 6] *5SM<Z)BWtt, iS««B;&7i'5^^>r'Vh 
[0 0 0 7] 

•r-5. 

[0 0 0 8] :$i%m<ommmz^tiii, mf&i^mom 
0 feiif^^Soi^viTF T7?^ia0»s&«*S;b K^-f A* 
[0 0 0 9] MIC. :^mm(Di&(nmimm\z^tnmm 



(3) !|#BS5]Z8-46 20 6 

4 

[0 0 10] 

[f^,l] ^SleISS(Ci!if^^ScO^V^TFT^fflVi?,rt 

[0 0 11] MtcK^fA'O^ilt^COGjifrs^It 

iftAiofcCOGgf^Tfc-S**, ^KT-5H9-fA»*sl 

fi'foL<tt2<l{c;a:^>tft«il^T^€r{£«-r#-5. 

BS Wj85«-r H 9 -< /t»:*« 1 0 ffl©«^, 1 0 m^SR^T 

^^'St.r)\t9 OXiifi^coizML. lsIiiSrt}K©*i-a-9 
9%tfS.^. C:©^e*»3(RlJ;5a*«, — fi^fcD©^ 

a? [0 0 12] coG^sT«>;:frissi4, mmmiif^ 

[0 0 13] ^aS-f >^':7x-Xi: K7-f A'KttFPC 

■5. H9-rA*dtH@<bL<tt21S©feiie);y9XS«Ji© 
SB«©SS&M<BeBT^2), Be«ltta«TFT©«ffi 

[0 0 14] ^1.al5'^>^'7x-xtH9-^A•sile^:tf9 
[0 0 15] ss©ea«aii**«M-r-2)®^5£<£«T?^ 

40 [0 0 1 6] :/n-fex}afl!!£ffi<-rscittrJ:t)S«© 
:»7XS«©iRJg«dtte«3n-5. S«±tc}g^3nfc 

iBi!tr-y^©«/jNfls, *«ft»iBi!®«©»;:*:tc<fcSS5iRfitt 

[0 0 17] :97XS«t©f!»l^ll#«:»:E^S«©f»J^ 
mmSii^r)'hV'{iifTcA^<. *i!ga->'J3>;0^e./iS 
h* ^-f A'©f^|g?i«jB: t SS^ L Vi. H ^-f /N* tS«© 
50 SSitt©fi[«^*D-a-«ffi*t|^±L, »lttt!5/g^©«/hfl:. 
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5 

[0018] ^21, la 2 2 \x-mm(D^m^t:mm 
T^mvxmnmm^%mr^mm. (2) %m.\>itm 

ffi^«J#T^SSM, (3) (1) (2) tc«^^^Wco 

$n^o fi>!r(7)H*-C3fi2:tcaja^$S!ffBlLLCDi^#: 
ftjS&Ufc^ffi V d n tlSS(^«SS&V s ti^m\^\^^ C <h 

fptc^vi V s mM\zxyr^iA^x:'. vdtvs mizmtfi 
±r^o (1) (Dm^mm^^\z\t. TFTcD^mmti 

tt^mm-C^^o (2)<D^^i&m'r^lZ\tTFT<D:^y 

mmf}m<y3:^m\^^^i^^o (3) co^^^iosM-r^tc 

(3) 01§^t/jN$<;&:'5, <fcoTTFT(7>W:fe<l:;a^LS: 
T^^?^cnt«g/jNbT. TFTOi&W®ffiWL^/jN$<T 
^O:0t|i^bl^^o W. Lii&tv^rn'bTFTiSliSXScDg 

fhmji-^m\zmM'^ti^(Di)mmm'Tdb^. 

COT F Ti^tt^#«f ^ ^W^ L ^m\^<^^Z. htl^-C 
€r?^d^ofc» 3»l!jS;0tO. 4cm2/Vs ki^J^T^h^V^a- 
Tco -:^^W)mf)^i o^±tm^^f)^:tymmf)m\^^p- 
m . %L<11LDD (Light lyDoped Drain);Hiit^«ffl 

^m^y)iz^<vfto z.ti\zMh. mm(DTFT(D^W) so 



i|*l8¥8-4 6 2 0 6 

6 

*^0. 6cm2/Vs5&^&5cm2/Vs c^ttHtt*^Ct 

\Z^K). TFTCDW/Lit«2eS^:^^o TFTfiWM 

p^mv^m'^\z\t. mmmmz^^mn<ommmmhm 
TFTit. ^P^m<Dm^(Dm^i^&rfxm^\z^m^% 

f ^^i:>^^^$>^o mz. mmm^(DTFT<Dif^mm7^^{& 
\^^m^\z\t. i^mm^\z^^mm^mi^^^<r3i^rz.ib. 

<tO-B. H*CDTFT(DS^»S*ie<-r^i6^®*«* 
^5aiHli«TFTOD^»«;5in 0 0a±3 0 OcmCDS 
H^TFT(7De^WjK^0. 4 fiJLJiSSATii-r^^l^i:: 

7aiEii?STFT(D^ftg:ot3 o«±i 0 ocm<Dm^. mm 
TFTCDmmm^o.i &,±5&.rtT^o ^tc. mm 
mi6TFT(Dii^wjmf)^i osk±3 o&rfom^mmTF 
T(D^mm^iEk±s}^'rtT^zit\z^r). mee^cd 

[0 0 19] 9t\Z^m\^t:.3^(Dm}£^m.m(Dp^. 
(3) ICct^ftffi^tt (JKTKai«JEVcgs tP¥^) 

y-h«Hc^*>fb^^. TFT(7)y-hv-xr^§» 

(1) rVs=Vdi;^-2>*T5lg«b;/S:l^^;^J: 

D> vcgs mn^<u^o ^-hmi£i^m<Dfs.^^m.m^ 

OS'S-. Vcgs \t. Vcgs =Vg h • C g s/(C g s 
+ CL)T3K$nSo rJlTCg s7fTFT©Hl^>f > 

L. vght^y-hSffios^T^-^o mm\z\t. ^-v 

«J£;&^igh ^Low V^MZ^±\Z'g} 0 StD ^ 

^ftssao^ra^s-r-Sp -^-tDra. tft^. m^^^m 

m^m^^to ^(Dmm^mt.. vs^vdoi/^;i/^ 

T^t;^«-r'S:&[R]tc«!i<- ^B^c^Vcgs ±M(0^ 
oflicfc»}fe/h$<:^^o ::<7)i|^«iCct^SJEE±#Vr 

y-h^t^©^««tTFTO^«tg*fip-^5^i!lScD 

tt*&^n, mm^mEummi\z^r). M^(Dnm\z 
mrr^^x\zimti^i^M'r^o z<Drci^. vcgs 

mmmi^^3-i >^^±. mz6-r>^&.±t:k^<f3i 

^m-mtmmhrsi^o ^^izrFro^mmmm^^ 

m^mzmi^'^n^^^m^(Dmm\t. 4^\^m<Dm 
^\zit^±^\,\ ^i^-mt^K)mMy3:mmhf3i^o ^ 

< 3 cnr* / V s JKTi:-r'5><C>;^^«<fc Vip 
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CO 0 2 0] Sft«M^F^-f AOJ8tftK!&«JIS«JE(D3^ 

— <B<DH^<AT2 0 0 tf>J[^±t>b<J53 0 0 hf 

[0 0 2 1] ^ja[Hijis#f^jg-c«. f-^x\A-n^\ o 

1/ > >^ & 5 VSf * b < 3 V£tT chf^ <h J: 0 

mH}0t®V^CDT4 OMHzJgAJiCD^iSSclC 

[0 0 2 2] ^m.mY.^^z.iixz.^y). ^m^<DW^m 

te&r^M^O) T F T © U -^m«£?5>tit»^SfcW{c:ffiM-r 
flSM-r^o MSaiHlKTFTOL^V^SffiS^V h:^VjN^< 

[0 0 2 3] #tCNMOScZ)v:7 M/v?X^lHlKcD:m?^ 

m':im\^m!mw^(r>WL^ms^. iii*TFTcDtaft<^±# 

3&t«|lio ^^CDffipgi^— tt;&t|6]±-rSo H'^^ACDSai 
[0 0 2 4] 



(5) 1*BB¥8-4 6 2 0 6 

[0 0 2 5] mi&m 1 D E 1 jc^acss^ 

0±lc. 7i^^>r >^vhU^x;^^oa^«^4 0. ^ 
10 PClCctD^T&m. :^^XS«±C0«Mffi«5 5, 5 6 
[0 0 2 6] ia4t^*aE2 4 0 X«3 2 0®^ (2 4 0X 

3 2 0 X3 ^<D F y h) <DWRW^tmmm^<o^^ 
K^^-Tc ift«fi^fl!i«>aieiK5 1. ms^iS:m<Dmn 
iHij^&5 2(Dwnt>x^>y^-Thu^x:^^T$»^o 

20 Vddl;0^e>Vdd2 4 O^TFTtCctOiJ^tiU. ^^SR<D 

»t>l^«^«fK-r. F^^A;0>e>O^^S#^Vgdl)&>^ 
Vgd2 4^1 0*cD^D^y^A;i.XtCJ:f9 Vg IjO^^V 
g240^^240 :^(D^^m'%m\Z^^^^o 2 4 0 
F "y^ncD 2 AO *08ft«f8^«8?. 
2 4 2^0^Sffi^«^t::cfc: 0 9 6 Oif(D^mm^U. 2 

4 O^CD^Sfg-^^^tJKlftT^ao IP"^. F^-f AI C 
5^? :feJ:t;fgE)KI8:^l/4Je;TlceMT^^o 

[0 0 2 7] EI2«*^fi«0— ®*O^M«l3g*^ 

To 0 31*^2(0 (A) - (B) m\z^»^^mmm^ 

^f- TFT, 1 0 lli;4c^^bT^;P:7TXvUn> 
(a -Si) ^IBibBl 1 Oi:-rSiSfrX*^:tfSTFTT 
l6i!iJia:y-X«ffil20S:tXFP'-r >««il 3 0 
tin+ Ma-S i <0n>^iJ7 h^l 2 5, 1 3 5^:frb 

TSJK^n^o y-x«ai 2 0, Fv-f>sffii3 

0 , ^««-^«a 1 3 7 U ^"y^y 10a iilTOlObCO 2 

^^asT^b^o y-h^ffii 1 oms&^m'^mi 1 1 

40 y-FiteJ&Ml 4 Otis i n^s>^« 

atS2 0 ojiTNSi«aT;y^xs«i 0. i2omic 
itA^n^o SH[R]iK2 0 5, 2 0 7^i^n^nco:^?'^x 
S«<^^|ni®lc?^^K^n, acaoiBfBi:&fp)^;^^x<7)^ 
V ^mt^ 9 0 ffiime^iir^), ^^is.^^-mnv ^"y^h 
:<>^;^^XS«l OoaSJcfegb. ?KStc^^RP.it-r 

-So i3'7:^^m<o9vmm\zum%y^)vi:K2 10.21 
2tmr^m'f^tvc\,^^o jRsicBJjn$n^mm«c<j:o 

50 TViSo 
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[0 0 2 8] la 5 \Wimm^m<om7m^o^mwm^ 
2 0c \zmm^ri^. inioiz<Dm^mmt 

ly-S iTFT^. «rttC0i^— tti:«Vi:t:7«S5?&tS^ 
:^ < lHM,'^nt:Lo 4 SOTFTlOlc CO H l^-f >«® 12 0 

[0 0 2 91 ^JcSta^^^BOiSig^^fetC-Z^ViTSiSg 
t-^o ^6l^*%53lcJ;^^^SBOTFTCO^SSi§ia 

im8&gP<7)TFT%Jt«|^— (7)yo-feXTSii$n5o 

1 0 ^iS i O 2 ^^^^hV. A 1 

2O3. B2 03 ^^n^nii%, \ ^%ms^(D^(Dm 
im^ 2 5 %^^. ^^tt5 9 3t:T»So 

4 6 X 1 O-'/KT^^o ^-r:^^XSffil 0±tCC r 
IK=£X/t-/^S{C^t)i?$ 1 2 Onm:«ab> ^®ei5^> 

)KViT> >^^XvCVD?*tCct t) S i NIKl 4 
5, a-S i Kl 1 0&«->!rS«mS3 0 or, 2 70 

t:. iP^ 3 5 0 nm, 4 0 nmj0i)*^*a-r^o m^^XM 

m.Mmm^^n^^m.<D^. a-s i^^i^-ifTx 
-;vircfcDJies>fb-r^o i^-if«xec ix^^v'VU- 
if^^So Hg*r«SC^*. x;^;i/^-{e«2 0 OmJ/ 
cm^ T^SSLfco a-S i TFT(Z)i|*tt*>ft:=&E5lh"r^ 

05S«JniS»feI^i;3Sfite:<i:f9fT:b:^Vio 2?lca-Si*ft 

(S iH2 ) m^l.X\^^^:^m(Dm&^^ 
< bT*5< a:. m»3^«rttc^)poly-S i TFT^t#e»n 

K«i[Otf-iJ7ife»:^t2 0 2 O/cmT&^e) 2 0 6 0 
/cm»^V<\t2 0 3 030^^2 0 5 0 SC0:«ft^V^o 
einiCj;DTFTO»i!iffi&l Ocm^/Vs 

[0 0 3 0] J^ViTC<Z>S i N 1 4 0, a-SillO 

^olZ^mzmr.^^ (136 (a)) o X,y^>^\Z\^. 
h U y)V:tu^ua:^—^>t:mm(om'^:ff::K\z^^ K 

miz^t^ a - S i ^ U~if Tx-~;l.-r ^ a:^M:^^^n> 



(6) «pBB¥8-4 6 2 0 6 

10 

\t. X-/^>^ttS i NlC*f*r^X^>^l/-hOD/jN$Vi 

(0 0 3 11 rD^^^xx/^y^mz^K>&^mmi eo 

X:xm^ 200 nmOMol^^«ffi(f a - S 1 
i. 1 2 ST&^^rs, )ISV^TMo&«»»BI«l^«[ (P 

13 0b, fi^BBiSgg 1 0 bfi^^^^ST^ (0 6 

(b) ) o MoSi, 12 7«. PAN«{c:f®75::^86. 

tr>i$^*6tccfc 0 p ^ a - s i \znt>7^-^mmm^m^iy 

U3>@ (n>i$^^h.««) 13 5^?^^K-r«^ (0 6 

(c) ) o 'i^>\^-\:^>mt^mm^mm(D^:t>m%i 

Vi}fco lin5S«JBEI^ 1 0 k V. H-:JCa^3: 10^5 fi/cm^ 
iibfco ^ioiKS«S«^«sj^tf3 0 0t:{::linf»bT*5 
<a:, a-S i *tciT'^^*n;^P^i^tt>fl:$n. mtz 

[0 0 3 2] j!SV^TX/t-/:$^fefCcfcO I TOIK^m^M 
S2 2 O'er, 1 4 0 nm«l8ff 

[0 0 3 3] C:<D I TO^HB r^^ffiV^fc5}^FU 
^:7-YtcJ;Diii3KSail 5 0. V-Xl2 0a, ««iH 
lx-f>«ffil3 0a. 0 a<DJ^«(ClniX-rs 

(06 (d)) o J^l/^T#I TO«®^VX^(^:bT> M 
oK^PAN^TX-/^>^K^*-r^o I TO 

30 xWonx^^it^^ T F T(Z)^^ :^^;i^HBi^(Z)M o ^£|^*-r 
§ (H6(e)) o lKViTK^co:/^XvT*;/5^^. feb 
<ttJe^. hU:7;i.::rn:^-7}^>^cDF^-rx^y^ic<fc 

!y5^^S:l|Vi;/£:TFT<D#tt7&tS<> cn^ffll^iSCDT&t 

^"7X^9^-1^. rt-n-X^y^^^ESib. 35^t?^ffi 

^bMcoPJPliJiB^OSg^^Jf^A'S^tisi), *^3 0 nrnJE^ 

^bTV^;^Vi;0^. «|ViTTFTO^a[K«hbXS i Nfli 
1 4 5^7'^XvCVDlC<J:l9«S['r^o :g^tc;i<7DS 

1 NM&y-hjffi&MI^«(^>fch, X>y^>i/L, fi^ 

[0 0 3 4] i^mMmX\t.. 0 2CD^M0lr^^nTV^ 

^j^-^tc. iij*«ffii 5 o^:g|gE•r^ffcoy-h^8l i 

2 ^fia t bT«j#«a 102 bTVi So ^1 <r>% 

50 tc<tS«JBEja«^B&Jt-rs^«*l#Oo *lllfi«ltr<J:S 
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(7) 

11 

SC^JDLO, ^g:^jDLl) l-^>tfS«)iS^n^o '^r'-h 
iSlGCO, GC 1 (hl^ W>iia<03SSaBlc^^S i. Si 

«^«fij&t-^o TFT^X-f ^;/^>^-r^fc8e)C02*:<7) 

hiSG CI, G 01 ^t^n^nffiis^J. ^is^jot 

FT, TCO, TCltCSJK^n^o 10 

[0 0 3 5] ±Mm\msm2(DmMm\z^\^>xsky\z 

[0 0 3 6] ^M^JTJiV-X. Hl/'Omffi&y-h 

gl3 0b, 1 2 0 b^>'U=i>IK±tcS$ncn+ S 
i. v-Ui^-fH, I TOCD3Blg«ig<D^<:on>i$^>:? 

[0 0 3 7] ^SS^-my-h^^ffi^JlSfchLTC r&ffi 
Vifc:^«-€-(7)teC0^M««l;l«A 1 , Cu, Ta, T i 20 
^CD«»aS, *fctt^^«<&ffifflbTt><fcVi. Al, C 

[0 0 3 8] mMmx\t.v-vwmMPth\^xs i n 

[0 0 3 9] ^lfSW(i¥3Sft:fig^>^^XvCVDlc:J:^ J6? 
a-s iK^:^«rn&u-ifTn-;Pb:^*«sas i 

m^\^tz.ti^^n^m<r>Mm'^fz.\t%(Dmmz^^x'h^ 

0!lA«y;P'T>:^x^«<Bf;^xic:/^XvcvDT 
Jt«bfcGeK> ^;fe«Gei:S iCD?gai«;5:^iLt^jS 
mm^hVXT F TcT^it^ttf^i^iaoTt) J:Vio 

[0 0 4 0] ^;^c^«ft:JK©«i«;&at5>^^Xv^;<~ 

XliECR-CVDS^Ml^^l^(D^*^tt<Z)g5 
T^Jtea^bb. TFTOiiS^^idMl^^^oT'bctVio ^: 

[0 04 1] mmmxwj-x h >ssicmo srw 

^/ii^'c^&^^coflfiT i . Ta. Mo, Cr, Ti, Pd, M 

n. Co. Ni, Ta, P tm^mWtKJiBVXi^U^ 



1^M¥8-4 6 2 0 6 
[0 0 4 2] ^3^^. T^y^^:/^hV^Xm^^ho 

(ommmx^^o tfts«io}3:> tft. si^sa 

i5o,«^i^i 4 5^:^t, m^tmr^moymizwimmm 
mxmmi^rz:^&xm^^tix\^^^. ^(o±i,z. m&(D 

nm\z\t.. iifpiS2io^5go#^tT^^o «r^s«coi^ 
mmm\z\mmmm&.^(^mi$j)^^mnx< ^^^m€ 
^fc86c rcD:/^-/^vhu^xi 6 0. mmmm^ti 

2. i TOO^fpJSffil 7 0 r. 1 7 0 g, BSfpl^2 0 7 

*^jB^j^^$nTi.i^o ^^rc9ymmm\z}tsi]^m2 1 2 

AT^o Mf^«2 1 0 2 1 2co<iI^;^fpIl^a:3^^-a:. 
BSrR]M2 0 5, 2 0 7 ^b*>y:;^f^^it3S^1i:T$>^o 

[0 0 4 3] m5\t. mmmnmomm^^o^mmm: 

^mT. 4n+ l^J:6^e>4n+ 4^J^Tc0 4*coefe|»e 
«^7&«4l@(DlHlKTFT30lcDKW>affi3 3 0 (Cj^M^ 

n^o — :&iHiKTFTcoy-x«ffi3 2 oti-€-ni?n*f 
jt-'T^ummms 0 2 i:iji«®^*8 1 3 7 irg^js^n 

:5,o ^D>>r^^CLl, CL2, CL3, CL4^5. g 
^gS<D^St#-^«IJC^iSr -5 t)OTlHlKT F Tcoy- H 
«ffilc«S^$n^o ^o^;/^«aii2Sfnft:0^o;^cBB^J^ 

«i:biiiKBais/jN$<L3fco :i(Dft^mm&if)mA. 

iH«iS$T:?5tf5:^^c^2 2^^|pIi;iC}^^c};'5. :i0 2* 

e»#€r&B&±T^^« iniKTFT<D«itRt)r:/D-t:x 

l^. mmmf)^U-^T:=.-)Uz^^Vo\y~ S iX^^}^ 
^^gBTFT^il^UTfe^o fip-^. y-XHW 
>«ffiRtffiaiRtl> ^S^lTOCor:SBB«|TvU3> 

^;^^gH«S(7)Te{3»ia^nTV^:5o TFTO^'V^;i/3 

mmmti^m±x^^o um^mso 2 aymmh^^^ 

:^m\Z. '&tf'2 4 OfiM^So ^(Dm. miX^VTc^ 
o \zm9&±i^^ W-if tf-Ac^*i-EATo:/D y ^ \z»m 
VX. ^:/D-/^M(DWI!8S:l 0 0-5 0 OMmSSfB 

—1f\:^-A(Dmt^'^t?'\tmz:h\f^rFT(D^mt^^ 

f3im^XS>^. m^^M.\t. IiI»TFT<DV-Xt^aE 
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[0 044] la 2 0 ti. m^m7hmm(DummM(oo^ 

t 1 (3 5 M s)C^tfr^ t L 1 lC^D-/^ft-^CL 1, C 
L2, CL3, CL4^C<fcOJB;^C^HIJ^STFT&:t>$it 

1, Vd.2, VdS, Vd4Sr^^T'&o ^(D^m^^ 
fi> =^^t L2tciii^<^TFT{ci;0^KS«fi{C^«$ 

(D^mnm(Dm& VCOM^iVDn CO^mjEE cfc 0 

[0 0 4 5] 01 ^A±.<Dm^'^)v^m\^^tcm^'T 

U>hS1K4 3 OT^^i^FPC (:7 u >MJ* 
-^^yh) ^itx^xm^^ti^. rf^}>vmk\z\t. ^ 
^ >9uyn-^^(r> i C;^^i^;5:s(g^«i3aisiiS4 0 

0, m,^'Qm,'^^n^^mm\z%^mims£^^w^^ 

10:O^^S$nSo /N*-/^^-r h4 4 OfS. T^J-^^ 

9 ortic^^^^nso 

[0 0 4 6] coGmz^yyw^^nt^Y'y'i 

-fA5 ioai:^rffi^ictiAuA'>y3 5 ^tm^-^n. 
z:nfA:»^7sm^i o±c^efe«m^«ii«8^3 s i\zm 

fc«?^«a«>fb«*ig3 5 8{-ci:D@^^nso mmf)m^t 

3 5 lUEEmmm^n^o ^^^un>^i!f^y^>(y^ 

x-XlHlK«FPC (S«8 0a, iH?S8 0b) \ZX.^ 

^j^^ns. ^S[Hii2StiigeSi'fe;i^<D>— ;i/3 5 2coiS^g^ 
^ bf > ^ :^ f J: 0 SSa<7)S^#ffi \z 1s. 

;i/30^^:^Srtfflil^2iDD®a!^t#^^«da^:-rSo 



(8) i|$BB¥8-4 6 2 0 6 

«i^-7?*So J;oT^^tPeo4iViJ^-;S:^^>&t^S 

nso 

[0 0 4 7] *SgSgMJC43V^T. ?^^^PDLC|g^S 
i^? (Polymer Disprersed Liquid Crystal) t.\^X%^ 

J*BDH«:<^E-8T*So Ki>?*J3|Bf«2-x^;i/^ 

»<h. ^a-&^cJ:i9PDLC^#fco c:cD«^. ig3«4> 
0{ifpJ«2 12. 2 1 0, BBrPlM2 0 7. 2 0 5?J^t>f:5f 
i:;^So {ifRlS:^>^^ViCi:{;ij;0. 2 fg[^± 

[0 0 4 8] »jK«8^Sf::D(7)B««r*€r<Tir. 

^v^. nm7.Y^)y9'm^(r>j'v^\z^\^^-cwmiiu 

So :iofcae)X hU >ii/^>>7'oJ:D-P<^#«^>ft:, 

SS^S^^ffi^;^^ < T€rSo 
[0 0 4 9] *SIJgWl::43l/^X^^gKC0TFT(DgPftS: 
l;0^^3cm2/Vs , :t >^«SfE:OU 0 0 p A<h-rs C 
{Cck0®*c^TFTCD^Y4^;Wii:^V^;l/SC0itSr 1 

€rSo H^-f Aa>5B^ftffi«8 0 Ocm^/Vs itrseiih 
fCcfc^D 3 0MHzO(g-^<^^^T^So ^3a®KcD5^» 

0 3&^^3 0cm2/Vs (hrs e: ttcj; DX-I^ 
vhU^5^ximKS&f^3^^^Rl«E<h;^So $i&tC(#g«lHlK05» 
HaS: 1 0 0£;±3 0 OJBAT^"rs;i<hlca:DTFT:t 

[0 0 5 0] ^^|ii3!l(^)»Kh^>>^Xi$^C0X^^y^^ 
ra75>* 3 0 M s £iL± 6 0 M s i^T, *«©^fillcDF^«[Hl^S 
OD»IKh^>>^Xi$^(^>X'<>>5^^m;0«3/i s JBA_h 1 2 m 
sJKT. H^-f A*Oh^>5^X3^(OX-r *y^^M3&*0. 
0 1 s J^±0. 0 3 M sT»s;i<J:(wj:DmS«:^^ 

[0 0 5 1] ^^®3RC0|»Mh^>S?X3^OX-f -/^^ 
3 0 M s a± 6 0 M s 6tT, e*<ftm^fi(<^F*3aiiI» 
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0 1 M s£A±0. 0 3/i s-C**c:tlc<fc»3> iifiltiiffltc 
[0 0 5 2] H^-fA-^tC^SfSj^nx^i-SO-pffii^O 

[0 0 5 3] JRSSS^e*^e.©««»[}t*^<i;«S$n 

iz^^m^mmmmoi—mmoi^^w-mm^m-r, mi 

5«. (a)-(b)WfE«C*tt«)»f®H*a^t-. j^aem^ 

1 1 1 Rt/ty- hmm 1 1 a «c r igT&s. 

■^ilglll, V-XS«|12 0, HW>«ffil3 0. 
Sil^m«il 5 0:&.}:£X^9€Sl 5 4(tA I tC t <om 

mmx$>^. TVnOKDmWli^mi 10«a-Si<£40 
nmt 1 8 0 nm<D-miZ»VfXimi'rzmx$>^, iS. 

\^mmm^&ix\frm<D^u-ifT-—)vWi\z<k^poiy 30 

-S iKT**. fiP'SHIBScOTFTttpoly-S i ta- 
S i <75 2®Bg*ll»^ett-S. V-XHl/'f >«fiit 

mwiwm<om\zn+ a-s i^i a 5*s}^^^Fn-5. a 

IKSS 1 5 0 tt, 13 7 tC5FfTfc««CJ§J*K 

m\zxLnii^n\zi{^^^n^, piwm.. m.7mnxm 
■^}^\z^m<r>^m^m^t^. ms,\i. mmw&i s 0 

t*a«ffil 5 4©ratf»«*Mfc¥ff3S:S»lcd;DSB 
[0 0 5 5] *|gM«>9«ti«#lC<fcn«, «^{CJ:.5?0t 
«KS^»*<fie*cDiBE«#oi©^®l/'5J&^Ta&5= 
■5. c:<ofc»iffl3»i®TFTca;-ss€rii:*-Nfiffltt. mM 

cD5f&«±(cr&I±t?^^, J;oTIIis^roTFTco^!()S 
*<ffi<Tfe3EmBJieC;^S. J;t5TH3S©a-S i 0# 
1tSI5ft:ife#itii-rCMaiiIBS©poly- S 1 ©iSttm** 
-e#-5o ;V-©|S, 4 0 0'Cjfi<*T 

StElPr»-C«*. !f7n-;Wgt©Poly-S iK 

©Wtt*<» < 1S.^m. WS!««© a - S 1 )R©J^J«*# 50 



4tll¥8-4 6 2 0 6 

J5 

i£^jS{bT#^. S 1 - H2 je-&©#V>]mS:ffl 

7--Jl/Lv ^©^>^^X-7*^{t;}ilcJ:0*^&^A 
LTfea:ti. ;inSO:;&}£{C±D a-S 1 TFT©»ft 
tt<ST-r^*ipoly-S i TFT©^«jS«3 Ocm'/V 
s £;±fClBl±T?^-5. ?) iCpoly- S i 

\z. i^mvsmz^r). is«iffl©JKa«^s?ti*««aT€r 

/Jn$<-c^*, ^iaiHi8s©ffia*/jN^<T€r, jRssm 

^g©i|lg5^a^®«ei^1-®^^©®ffi<£/h$ < 
BlliTFTO«g/jN»Cj;t)Hl!i©0BP^!*»«lnJU. ?Kft« 

*«H©WS[nI±, nvi^'y-f V(nmm^ntiiti)^x^ 
TFT*t:t:7©M©SKS$«lCffiJ#SnsmjI, «l 

s^2*«/h $ e £fiT-r ««#;^a:©»ts^fi** 

TFTfia-S 1 ©i3*X^^TFTT?feO, t>i:*>t:t 

i!i-r^fcft©^jaiHiK©§a**/h$vifc», 

«?l!i©fl?#li:*:. Tj-^IB/JN. Sfi®«©«l«*»» 

[0 0 5 6] 09 U"f &JS:«L;r:i«t»li 

«Lfccpu3}^-H9 5 0, m.=^^mn\zi^7.f-K±^ 
\z%.-ti^m^t^%'mmm!^9 2o, m.^=f-^xtim 

4^-j}^-H9 0 4. «^3a^:Z3.-S*?X'f -^5^9 0 
1, 5"— 5'IBiSffl;t^:'J-*-H9 6 0^£iRi*TVi-5. 

fefcfe^ A'y^7^-f h)t©flJffi5^**lSl±b> LCD©» 

ffi*t|^±Lfc. e«:^©A->>i^7'fT>b^4i-!^» 
«**»sn, A*?/i^9-f hoiiiJM:, SSfl:, xcin© 
«Jg t ^ /N* 5" U -©/h^SS^b*^Wt6 tfi^Tco ' 

[0 0 5 7] *5!?g{CJ;DLCDa*SliS«a|tCE«©y 

©/h^-fb. isfi^b, ««&#*®|pi±tc^**t*s, m?i 

[0 0 5 8] (^Jfi«3) m3®S^JSWtbT, KttM 
:hSTFT101*t, ffi^3ISl 0±C}KJSftSn«. TFT© 
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2 0«. «SSgl 4 5±tCJg^3n-5. SSSttx PDL 
C (Polyner Disprersed Liquid CrystaDS^V^^. P 

DLC«, TFTSS±(Cl^^J^^$n5. PDLC 

^^f£^J'?£e!fli$-a-PDLC5#?i;o PDLCK^®«C, 

UT^aK2 0 4 s^^ftjg^sbfc. «aii^ro« 

^f«. PDLCOSSiJ-^tJ-^tl^U'foOSffllifc. IT 
[0 0 5 9] ;^:fePDLCS:aaj*JC.i:OJ^^bT>bJ; 

[0 0 6 0] mmm 4 ) si 9 »%ii^^si9£»«c u 

tg^£^ifcb;fcCPU:i^-H9 5 0, «^^*SF*3IC>'X7^A 50 
^ft:K«:^7&«»-r*3fiS«S«»9 2 0. »^5^-^'A 
*ffl^-3}^-H9 0 4, IS^iBia^trii-ilJ^X^-y^^ 
9 0 1, 7^-:$'ie®ffl^*>J-*— H9 6 O^EiRJiTVi 

±bfcfc*, A'^yi'^-f h3t®ifiJffl^*i|Rj±U. LCD 

tt c: r\.<r>m,m. t.is.^nv7-^) -(D/hmmm^\:.imm t. fs. 
m, «*#-rs«ijtg»«t:3ViTfe) /Mieasj^-fbT 

/-h}^/'?y3><0"5I«ftS:|R)±-C#S. - 
[0 0 6 1] *^?^{C<t5LCD«*SgiSW(CgB«cO/ 
[0 0 6 2] *!«?^©LCDS«fl»fflSK, ^ 

mmm<ommmmmsmmis.E. mmve,^m^^itmmL so 
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[0 0 6 3] mmm 5 ) 0 1 7 a. ^lE^^gtc jc^jses 
•5. mm<DTFT<DmW}m\-i. ssfisi sccecr 

P'^XvCVDfC.k-Sa-S i : HTFT-Cafe^.. ^21 
UnSttCroa-S HBl^— y7:r-;PLT#fcpoly-S 

ifca*«W^Oi!i«i 1/2 T?».5fci&S S tilfiCD<gS<fc*» 

v>. laeat^, a5^&j^^$nfcPDLcjRin!'»-5. 
'fAeaoa, xhu>i^S!-e, cpu«8te&rt)iSbT 

t^S. >fcKm6 0 OjJtS^JiC, l^iSE^ncwilB^ 

^±fcl^jaLfcAai*-fe>-y-6 1 0 («;l«LEDa:7j^ 

h^'^^^-H) ^ont>n^, *igiswT«. «M, n 

>;/i'9'1'h, «JWIiJ8S^£»«L&S«, FPC. ^-X 

tiCPU63O?&»«±IC||$gLfc«qS01 9lC^T. 018 
[0064] 

:/vh'Ji/xJRS«^^BO/h^^k«*tflitgi:;S:0, m 

[gisoie^i^geis] 

[@i] ?$s^^ig@©«ii@. 

[02] Ti'5=--c:/vhUi' XSS©BPii-¥®0. 

[03] acg-izJPoerBiMjfi&^-rS. 

[04] »cA^^^B©B3tl^:»S^lBIK^C!>^[HlBS&^ 

■r0. 

[05] «aiBFK©ap^)'Vffi0. 

[06] TFT<Dmmm(om^mm^^rm, 

■r0. 

[08] msk-i^)v<ommim^m-rm. 

[09] t«ffi^5^^M©«ii0, 

[010] m^^mmmomm^. 
[011] i8ca^£e©«ijS0. 

[012] J8ta^s^s®®«ig0« 
[013] mm&mmso:)mm^?r:-rm. 

[014] h U r^XS«®«4)-^ffi0. 

[015] jsrs-feji'OSfffiWjg^^-rSo 
[016] m^'biAcommmm&^-tmo 

[017] 1il^39^S<D«K&%^'r0. 
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[018] mm9mmm(omm^m^m. 

[^1 9] mn^m^wcom^^m-rm. 

10 -SS, 12-Mr«lS«, 15-:^-HS«. 4 0 
5 1 •••^^{i-^«[I^S[Hlg&. 5 2-^3^M 

^mmmm^> 5i-f^^a\ ss-bh^. so-s 

J^*g. 9 0-'^-;^, 10 1. 3 0 1-TFT, 10 
2, 3 0 2 -ftl^SEa. 110. 3 1 0 -^ajflcS. 1 

11, 3 1 1 -^acm^j^. 113-y-h, 120 

a. 12 0b, 3 2 0 a, 3 2 0 b--y— X. 12 5- 
K-tr>d/VX^^. 1 2 y-v-Ulf-f 13 0a, 1 
30b, 3 3 0 a, 3 3 0 b K >> 13 5, 33 

5 -Mms?fnmm. 137a, 137b, 337a, 



10 



3 3 7 b' 



20 
140 

14 6 -un^ 

ffi, 1 5 2 -^finj^g, 15 4 
1 7 0 g. 
0- 
5. 



«rSB¥8-4 6 2 0 6 

•y-hi»ftM> 145 

1 5 0-®|g^ 
m. 1 7 0 r , 



1 6 0-:/^-/^7VhU^X. 16 5. 5 2 
. 2 0 0-ISa, 2 0 4-ii5i3^^^. 2 0 
2 0 7-B2IBIK. 2 10. 2 1 2-'(i3t«. 35 1 



zs2-i^-)vtt. 3bs-mmm. 400 

••.^-r^>^a>A-i5'> .4 1 0-Pgp«flE%:^lpIgS, 
4 3 0-7'U>hSS. 4 4 0-A^yi7^-f 5 10 
-S^^VhU^X. 5 3 O-v-jl/hV^iJ^^, 6 00 

6 3 0-v-f ^n:/D-feyU-. eio-ffl 

A*-fe>i^, 6 4 0-^^y^ir>1^*> 9 0 4-:/-/>^rL 
X-r>;/^> 9 0 l-^-^-S^X-Yy^^^ 9 0 4-5=* 
>:^^— . 9 0 2, 9 0 3-n:^i5/^-. 9 10-«*, 
9 2 0 -yU^hStR. 950-CPU2}^— 9 6 0- 



[01] 



[02] 




137 




137b 



[03] 




113 
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52 
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